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HEATABLE AND COOLABLE INSERTS FOR
FOOTWEAR

BACKGROUND

The present embodiments relate generally to articles of
footwear, and 1 particular to articles of footwear with heat-
able and/or coolable nserts.

Articles of footwear generally include two primary ele-
ments: an upper and a sole structure. The upper may be
formed from a variety of materials that are stitched or adhe-
stvely bonded together to form a void within the footwear for
comiortably and securely recerving a foot. The sole structure
1s secured to a lower portion of the upper and 1s generally
positioned between the foot and the ground. In many articles
of footwear, including athletic footwear styles, the sole struc-
ture often incorporates an msole, a midsole, and an outsole.

In some cases, footwear may 1nclude removable inserts
that form part of the upper and/or sole structure of the foot-
wear. Systems have been developed that include a footwear
outer shell that may include an outer upper material, and at
least part of a sole structure, as well as two or more 1nter-
changeable inserts. The interchangeable inserts may have
differing attributes and, therefore, may be selected according
to the performance characteristics of the wearer.

The present disclosure 1s directed to improvements 1n inter-
changeable footwear 1nserts.

SUMMARY

In one aspect, the present disclosure 1s directed to an article
of footwear. The article of footwear may include an 1nsert
configured to receive a foot of a wearer, the msert consisting
essentially of a casing configured to at least partially enclose
a Toot of a wearer and including a casing material and a high
heat capacity material. The article of footwear may also
include an outer assembly configured to receive the foot of the
wearer when the foot 1s recerved within the 1nsert.

In another aspect, the present disclosure 1s directed to a kat
of parts. The kit may include an outer assembly including an
upper portion and an outer sole portion, the outer assembly
configured to recerve a foot of a wearer while wearing an
insert. The kit may also include a first insert including a first
casing configured to at least partially enclose the foot of the
wearer. Further, the kit may include a second 1nsert including
a second casing configured to at least partially enclose the
foot of the wearer, the second casing including a casing mate-
rial and a high heat capacity material.

In another aspect, the present disclosure 1s directed to a
method of heat transfer between an article of footwear and the
toot of a wearer. The method may include providing an outer
assembly including an upper portion and an outer sole portion
and providing a first insert within the outer assembly, the first
insert including a first casing configured to recerve the foot of
the wearer while disposed within the outer assembly. The
method may also include removing the first insert from the
outer assembly. Further, the method may include transferring
heat to, or from, a second 1nsert using a heat transfer device
that 1s detached from the second insert, wherein the second
insert includes a second casing configured to at least partially
enclose the foot of the wearer, the second casing including a
casing material and a high heat capacity material. Also, the
method may include inserting the second msert into the outer
assembly and inserting the foot into the second 1nsert while
inside the outer assembly.

Other systems, methods, features and advantages of the
embodiments will be, or will become, apparent to one of
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ordinary skill in the art upon examination of the following
figures and detailed description. It 1s mntended that all such
additional systems, methods, features and advantages be
included within this description and this summary, be within

the scope of the embodiments, and be protected by the fol-
lowing claims.

BRIEF DESCRIPTION OF THE DRAWINGS

-

T'he embodiments can be better understood with reference
to the following drawings and description. The components in
the figures are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the embodi-
ments. Moreover, in the figures, like reference numerals des-
ignate corresponding parts throughout the different views.

FIG. 1 1s a perspective view ol an embodiment of a kit of
parts including a pair of outer assemblies and two pairs of
mnserts:

FIG. 2 15 a perspective view of an embodiment of an outer
assembly and two different inserts;

FIG. 3 1s an exploded perspective view of an embodiment
of an 1nsert;

FIG. 4 1s a assembled perspective view of an embodiment
of an 1nsert;

FIG. § 1s a perspective view of an embodiment of an insert
iserted into an outer assembly with the fastening system of
the outer assembly unfastened and a fasteming member of the
isert unfastened:;

FIG. 6 1s a perspective view of an embodiment of an msert
for an article of footwear:

FIG. 7 1s a bottom perspective view of an embodiment of an
insert for an article footwear;

FIG. 8 1s a perspective view of the insert shown 1n FIG. 7
inserted into an outer assembly with the fastening system of
the outer assembly and a fastening member of the insert
unfastened:

FIG. 91s aperspective, partial cut-away view of an embodi-
ment of an 1nsert;

FIG. 10 1s a perspective, partial cut-away view of another
embodiment of an insert;

FIG. 11 1s a perspective, partial cut-away view of another
embodiment of an insert;

FIG. 12 shows perspective, partial cross-sectional views of
two interchangeable inserts;

FIG. 13 1s a perspective view of an embodiment of an insert
having an alternative configuration; and

FIG. 14 1s a view of a user removing a first insert from a
footwear outer assembly and replacing the first insert with a
second insert that has been heated or cooled with a thermal
transier device.

DETAILED DESCRIPTION

The present disclosure 1s directed generally to modular
articles of footwear, particularly articles of footwear having
interchangeable inserts. The following detailed description
describes exemplary embodiments of such footwear, includ-
ing footwear components and kits including such compo-
nents.

A component associated with an article of footwear may be
described by reference to various portions, such as a “forefoot
portion”, a “midioot portion”, a “heel portion” and an “ankle
portion”. The forefoot portion may be generally associated
with the toes and joints connecting the metatarsals with the
phalanges. The midioot portion may be generally associated
with the arch and/or middle of a foot. Likewise, the heel
portion may be generally associated with the heel of a foot,
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including the calcaneus bone. The ankle portion may gener-
ally be associated with the ankle of a foot. In addition, an
article of footwear and/or insert can also be described by
reference to a “lateral side” and a “medial side”. The lateral
side and medial side may be opposing sides of a component.
Furthermore, both the lateral side and the medial side may
extend through the forefoot portion, midfoot portion, ankle
portion and heel portion.

It will be understood that the terms forefoot portion, mid-
foot portion, ankle portion, and heel portion are only intended
for purposes of description and are not intended to demarcate
precise regions ol an outer assembly, insert or other footwear
component. Likewise, the terms lateral side and medial side
are intended to represent generally two sides of a component,
rather than precisely demarcating the component into two
halves.

For consistency and convenience, directional adjectives
are employed throughout this detailed description corre-
sponding to the illustrated embodiments. These terms are
used with various components including, but not limited to:
an article of footwear, an outer assembly, an upper portion, an
outer sole portion, an msert as well as any other components
of an article of footwear. The term “longitudinal™ as used
throughout this detailed description and in the claims refers to
a direction extending a length or major axis of a component.
In some cases, the longitudinal direction may extend from a
forefoot portion to a heel portion of the component. Also, the
term “lateral” as used throughout this detailed description and
in the claims refers to a direction extending a width or minor
ax1is ol a component. In other words, the lateral direction may
extend between a medial side and a lateral side of a compo-
nent. Furthermore, the term “vertical” as used throughout this
detailed description and 1n the claims refers to a direction
generally perpendicular to a lateral and longitudinal direc-
tion. For example, in cases where an article of footwear 1s
planted flat on a ground surface, the vertical direction may
extend from the ground surface upward. In addition, the term
“proximal” refers to a portion of a footwear component that 1s
closer to a portion of a foot when an article of footwear 1s
worn. Likewise, the term ““distal” refers to a portion of a
footwear component that 1s further from a portion of a foot
when an article of footwear 1s worn.

FIG. 1 illustrates a perspective view of a kit of parts 101, or
simply kit 101. In some cases, kit 101 may comprise one or
more articles of footwear, accessories for these articles and/or
a container for storing the articles. In other cases, kit 101
could include any other provisions not discussed below
including, but not limited to: instructions, various kinds of
media (such as CDs, DV Ds, etc.), additional storage contain-
ers for storing articles and/or article accessories as well as any
other provisions.

Generally, articles of footwear associated with kit 101 can
be any type of footwear. For clarity, the following detailed
description discusses articles of footwear 1n the form of sports
shoes, but 1t should be noted that 1n other embodiments any
other type of footwear could be used including, but not lim-
ited to: hiking boots, soccer shoes, football shoes, sneakers,
rugby shoes, basketball shoes, baseball shoes as well as other
kinds of shoes. Articles of footwear associated with kit 101
may also take the form of any non-athletic shoe, including,
but not limited to: dress shoes, loafers, sandals, and boots. An
individual skilled 1n the relevant art will appreciate, therefore,
that the disclosed concepts apply to a wide variety of footwear
styles, 1n addition to the specific style discussed 1n the fol-
lowing material and depicted in the accompanying figures.

Kit 101 may be offered for sale at a retail location, such as
aretail store, kiosk, factory outlet, manufacturing store and/or
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through an online vendor. In some cases, the various parts of
kit 101 are sold together. In other cases, however, some parts
of kit 101 may be sold separately. As an example, the current
embodiment describes a kit of parts including a pair of outer
assemblies and two pairs of corresponding inserts. In some
cases, a retailer could sell a kit including the footwear and two
pairs of inserts and the retailer could also sell one or more
pairs of iserts separately from kit 101.

Kit 101 may include container 102. Container 102 can be
any type of container configured to store at least one article of
footwear. In some cases, container 102 may be a box. In an
exemplary embodiment, container 102 may be a shoebox that
1s configured to store footwear. In particular, container 102
may have a generally rectangular shape and can include lower
portion 104 and 1id 106. In other embodiments, container 102
could be a bag, sack or other type of container. In still other
embodiments, the various 1tems 1n kit 101 may not be pro-
vided 1n a container.

In some embodiments, kit 101 includes articles of footwear
that comprise various interchangeable components. In some
cases, kit 101 may include an outer assembly. The term “outer
assembly” as used throughout this detailed description and 1n
the claims refers to any outer structure for an article of foot-
wear including, but not limited to, an upper portion as well as
an outer sole portion, as described in further detail below. In
other embodiments, various other components could also be
associated with an outer assembly. Moreover, an outer assem-
bly can be configured to receive one or more inserts, which
may be 1nserted into the outer assembly 1n order to provide
enhanced internal structure.

The term “insert,” as used throughout this detailed descrip-
tion and 1n the claims, refers to any combination of internal
components for an article of footwear that can be inserted into
an outer assembly. Examples of components that may be
incorporated 1nto an isert include, but are not limited to:
booties, sleeves, bands, straps, midsole structures, insole
structures as well as any other components. In some cases,
cach isert could be associated with different types of struc-
tures 1 order to allow a user to vary the degree of support,
cushioning, flexibility, durability, sensory feedback, includ-
ing proprioception, as well as any other characteristics of an
article of footwear. The term proprioception as used through
this detailed description and 1n the claims refers to the sense
of awareness of the relative positions of different parts of the
body. Throughout the remainder of this detailed description,
the term article of footwear may refer to an outer assembly
and/or a combination of an outer assembly with an insert.

In some embodiments, kit 101 includes a pair of outer
assemblies 120 that includes first outer assembly 122 and
second outer assembly 124. First outer assembly 122 and
second outer assembly 124 may be oriented for a left foot and
a right foot, respectively. For purposes of clarity, the follow-
ing detailed description discusses first outer assembly 122,
but it will be understood that each of the features discussed for
first outer assembly 122 could also apply to second outer
assembly 124. Furthermore, first outer assembly 122 may
also be referred to as outer assembly 122 throughout the
remainder of this detailed description.

In some embodiments, kit 101 can include a first pair of
mserts 170 and a second pair of inserts 180. First pair of
iserts 170 may include a first mnsert 171 and a second 1nsert
172 that correspond to first outer assembly 122 and second
outer assembly 124, respectively. Second pair of inserts 180
includes first insert 181 and second 1nsert 182 that correspond
to first outer assembly 122 and second outer assembly 124,
respectively. A user may select a corresponding pair of inserts
to use with outer assemblies 120 to form a pair of footwear
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that may be used 1n various athletic activities. That 1s, each
outer assembly may be configured to receive a foot of a
wearer while wearing an 1nsert.

For purposes of clarity, the following description discusses
first insert 171 and first insert 181 1n detail. However, 1t will be
understood that second 1nsert 172 may be substantially simi-
lar to first msert 171 1n many respects. Likewise, 1t will be
understood that second 1nsert 182 may be substantially simi-
lar to first insert 181 1n many respects. Moreover, throughout
the remainder of this detailed description first insert 171 and
first msert 181 may be referred to simply as msert 171 and
isert 181, respectively.

As shown 1n FIG. 1, the pair of outer assemblies 120, first
pair of mserts 170, and second pair of inserts 180 may be
collectively referred to as interchangeable insert system 100.
The term 1nterchangeable insert system as used throughout
this detailed description and in the claims refers to two or
more pairs of removable mserts that can be used with a single
pair ol outer assemblies to form a pair of footwear. For
example, in the embodiment shown in FIG. 1, first insert 171
of first pair of inserts 170 and first insert 181 of second pair of
inserts 180 can be used 1n an iterchangeable manner, each
with first outer assembly 122. Likewise, second mnsert 172 of
first pair of inserts 170 and second 1nsert 182 of second pair of
inserts 180 can be used 1n an interchangeable manner with
second outer assembly 124.

In some embodiments, pair of outer assemblies 120, first
pair of 1nserts 170 and second pair of inserts 180 could be
packaged together within container 102 as shown 1n FIG. 1.
However, 1n other embodiments, other arrangements of outer
assemblies 120, mserts 170 and 1nserts 180 are possible. In
some cases, for example, each pair of inserts could be placed
in an individual container, such as a cloth bag or plastic box
that fits within container 102. In some cases, one pair of
inserts may be inserted into outer assemblies 120 while stored
in container 102. In still other embodiments, outer assemblies
120 may be packaged separately from mserts 170 and inserts
180, though these components may still be offered for sale
together as interchangeable insert system 100.

Although each pair of inserts includes different provisions,
as discussed 1n detail below, they are configured so that either
first pair of 1nserts 170 or second pair of 1nserts 180 can be
used with pair of outer assemblies 120 according to the pret-
erence and/or needs of a user. This allows for enhanced ver-
satility for a user, since the combination of an outer assembly
with different inserts can provide significant customizability
ol the characteristics of the footwear.

For example, an interchangeable insert system can include
provisions that allow a user to modily various footwear char-
acteristics provided by an article of footwear. The term “foot-
wear characteristics” as used throughout this detailed
description and 1n the claims includes, but 1s not limited to:
support, rigidity, tlexibility, cushioning, comfort, propriocep-
tion, and energy return, as well as various other kinds of
characteristics. In some cases, one type of insert may be
configured to provide characteristics that enhance perfor-
mance 1n situations where a user may be running or sprinting.
For example, an 1nsert can include a midsole with relatively
high rigidity that provides a great deal of energy return 1n a
similar manner to a track shoe. In addition, the insert may
tacilitate proprioception 1n the midioot, but little to no feed-
back at the heel or ankle. This allows a user to receive some
sensory information but not too much to be overwhelmed
during running or sprinting, where a user may require less
foot awareness. In contrast, another insert can be configured
to provide footwear characteristics that enhance performance
in situations where a user may require increased cushioning
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and support. In such cases, the insert can include a midsole
having a relatively low rigidity to enhance cushioning. In
addition, the 1nsert can provide proprioception at the midioot,
heel and ankle portions to enhance awareness of foot position.

FIG. 2 1llustrates perspective views o some components of
kit 101. As shown 1 FIG. 2, outer assembly 122 can include
foretoot portion 10, midioot portion 12, ankle portion 13 and
heel portion 14. Outer assembly 122 can also include lateral
side 16 and medial side 18. In addition, insert 171 can include
foretoot portion 20, midioot portion 22, ankle portion 23 and
heel portion 24, as well as lateral side 26 and medial side 28.
Likewise, isert 181 includes forefoot portion 30, midioot
portion 32, ankle portion 33, and heel portion 34, as well as
lateral side 36 and medial side 38.

Further, as shown in FIG. 2, outer assembly 122 can
include an upper portion 132. In some cases, upper portion
132 may be substantially similar to uppers found 1n some
other kinds of footwear. For example, upper portion 132 can
include opening 138 that provides entry for a foot into an
interior cavity ol upper portion 132. In some cases, opening
138 may be disposed at the ankle region of upper portion 132.
However, 1n other cases, opening 138 could be disposed 1n
any other region of upper portion 132. Additionally, the size
of opening 138 may be controlled using fastening system 140.

Generally, upper portion 132 could have any design, shape,
s1ze and/or color. For example, in embodiments where kit 101
provides components for a basketball shoe, upper portion 132
could be configured as a high top upper that 1s shaped to
provide high support on an ankle. In embodiments where kat
101 provides components for a running shoe, upper portion
132 could be configured as a low top upper. In the current
embodiment, upper portion 132 may be configured as a mid-
top type upper that can be used 1n basketball shoes as well as
other types of footwear.

In one embodiment, fastening region 150 of upper portion
132 includes first fastening edge 152 and second fastening
edge 154 that are separated by gap 156. In embodiments
where fastening system 140 1s a lacing system, first fastening
edge 152 and second fastening edge 154 can include plurality
of eyelets 142 for recerving lace 144. Using this arrangement,
as lace 144 1s tightened, upper portion 132 may be tightened
around a foot. Although the current embodiment uses a lacing
system, 1n other embodiments fastening system 140 could
make use of any other kinds of fasteners for footwear includ-
ing, but not limited to: zippers, button, snaps, straps, cords as
well as any other fasteners known 1n the art for fasteming
footwear.

In contrast to some kinds of uppers, in some cases, upper
portion 132 may not include a tongue. Instead, a tongue or
tongue like portion can be provided on one or more 1nserts so
that the properties of a tongue for an article of footwear can be
varied. In such embodiments, portions of an insert could be
visible through gap 156. In other embodiments, however,
upper portion 132 could include a tongue.

In addition to a fastening system, in other embodiments,
upper portion 132 could include various other provisions to
enhance the structural properties of upper 132 as well as to
add aesthetic features. In one embodiment, for example,
upper 132 could be provided with one or more threaded
structures that extend from eyelets 142 and towards the bot-
tom of upper portion 132. Articles with threads configured to
provide structural support have been previously disclosed in
U.S. Patent Application Publication No. 2007/0271822, to
Meschter, the entirety of which 1s hereby incorporated by
reference. In addition, U.S. Patent Application Publication
No. 2007/0271823, also to Meschter, 1s hereby incorporated

by reference. In some embodiments, upper portion 132 may
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include threaded structures 199 that extend from eyelets 142
towards an outer sole portion 134 of outer assembly 122, as

shown 1n FIG. 2.

In some embodiments, outer sole portion 134 may be con-
figured to provide traction for outer assembly 122. In addition
to providing traction, outer sole portion 134 may be config-
ured to attenuate ground reaction forces when compressed
between the foot and the ground during walking, running or
other ambulatory activities. The configuration of outer sole
portion 134 may vary significantly in different embodiments
to include a variety of conventional or non-conventional
structures. In some cases, the configuration of outer sole
portion 134 can be arranged according to one or more types of
ground surfaces on which outer sole portion 134 may be used.
Examples of ground surfaces include, but are not limited to:
natural turt, synthetic turf, dirt, as well as other surfaces.

In different embodiments, outer sole portion 134 may
include different components. For example, in some embodi-
ments, outer sole portion 134 may include an outsole, a mid-
sole, and/or an 1sole. In some embodiments, outer sole por-
tion 134 could comprise a shell like outsole portion that
receives a midsole and/or insole. For example, in one embodi-
ment, outer sole portion 134 can include outsole 136 that
extends along the bottom of outer assembly 122 and engages
a ground surface. Moreover, outer sole portion 134 can
include outer sidewall portions 137 that enclose an 1nterior
portion of outer sole portion 134.

Pertformance Insert

FIGS. 3 through 5 1llustrate lateral perspective views of an
embodiment of insert 171. Insert 171 may be a performance
insert, which may be configured, for example, for athletic
performance. For instance, msert 171 may be configured to
provide various footwear characteristics that may be desired
for various activities, such characteristics including, for
example, cushioming, support, comiort, and proprioception.
In some embodiments, mnsert 171 may be configured to pro-
vide performance characteristics desired for any of a variety
of athletic activities, such as basketball, baseball, soccer,
cross-training, football, running, walking, hiking, or other
athletic activities. Further, 1n some embodiments, insert 171
may be configured for other types of activities, and accord-
ingly, may be configured for casual wear, business wear, or
wear 1n other settings.

In some embodiments, insert 171 can include first midsole
202. First midsole 202 may comprise outer surface 204 and
imnner surface 206. In addition, first midsole 202 includes
raised perimeter portion 208 that extends from heel portion 24
to forefoot portion 20. In some cases, raised perimeter portion
208 may taper 1n height from heel portion 24 towards forefoot
portion 20. In other cases, however, the height of perimeter
portion 208 could vary 1n any other manner. In one embodi-
ment, perimeter portion 208 may provide increased heel sup-
port for first midsole 202 at heel portion 24. For example, in
some cases, perimeter portion 208 may function as a heel cup
at heel portion 24.

In some embodiments, isert 171 can also include 1nsole
220. In some cases, insole 220 may be disposed against inner
surface 206 of midsole 202. In some cases, 1nsole 220 can
provide increased comiort for the foot. Also, 1n some cases,
insole 220 can improve breathability and/or help to reduce
moisture through the use of particular materials and/or struc-
tural features. In other cases, insert 171 may not include an
insole.

In some embodiments, insert 171 can include first casing
240. The term “casing” as used throughout this detailed
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description and 1n the claims refers to any member configured
to wrap around or otherwise cover some of a foot. In some
cases, a casing could be a full length bootie that fully encloses
a foot. In other cases, however, a casing could provide partial
coverage of a foot. First casing 240 may be configured to wrap
around a portion of a foot 1n order to secure midsole 202 to the
foot. In some cases, first casing 240 comprises a substantially
flexible materal. In some cases, first casing 240 may be made
of an elastic material to stretch and conform to the shape of
the foot.

Generally, the size and shape of first casing 240 can be
selected to achieve desired footwear characteristics including
support and proprioception. For example, by selectively
shaping first casing 240 to cover some parts of a foot, but not
others, first casing 240 may be tuned to deliver sensory feed-
back to specific regions of the foot. This can be usetul for
enhancing the awareness of a user regarding different regions
of the foot such as the midioot and/or ankle. Specifically, 1n
some situations, as a user moves his or her foot, the contact
with first casing 240 can provide targeted proprioception at
specific locations on the foot.

In some embodiments, first casing 240 includes midioot
portion 242 that extends around the midioot region of a foot.
In some embodiments, first casing 240 also includes heel
portion 244 and ankle portion 246 for extending around the
heel and ankle, respectively, of a foot. In some cases, first
casing 240 may not extend into the forefoot region of a foot.
For example, 1n one embodiment, forward most edge 248 of
first casing 240 may be disposed rearwardly of forward most
edge 210 of first midsole 202. In other embodiments, first
casing 240 could have any other shape and could include
portions associated with any portions of a foot, including the
heel, midioot, arch, ankle, instep, and forefoot, as well as any
other portions. The particular configuration for first casing
240 discussed here may provide enhanced proprioception at
the midioot and ankle. Such sensory feedback can be useful in
helping a user maintain awareness of the location of one or
more regions of the foot, such as the ankle.

In some embodiments, casing 240 includes tongue portion
254. Tongue portion 254 extends up from midioot portion 242
towards and into ankle portion 246. In some cases, tongue
portion 254 may include slots 255 that provide some separa-
tion between tongue portion 254 and adjacent regions of
ankle portion 246. This allows tongue portion 254 to move
somewhat mdependently from ankle portion 246, thereby
allowing a user to adjust the positioming of casing 240 by
pulling on tongue portion 254.

In some embodiments, first casing 240 includes lower
extending portion 250 that 1s configured to wrap around outer
surface 204 of first midsole 202. In some cases, extending
portion 250 could be permanently attached to first midsole
202. For example, 1n some cases, extending portion 250 may
be attached to outer surface 204 using an adhesive. In other
cases, other methods of attaching extending portion 250 to
first midsole 202 could be used. In still other cases, extending
portion 250 may not be permanently attached to first midsole
202.

As seen 1n FIG. 3, first casing 240 includes an opening 260
at ankle portion 246 that 1s configured to allow entry of a foot
into first casing 240. In addition, as seen in FIG. 3, first casing
240 includes an opening 262 at lower portion 268. Therelore,

as a foot 1s mserted into first casing 240, opening 262 allows
the foot to come 1nto direct contact with insole 220 and/or a
portion of first midsole 202.

In some embodiments, first casing 240 can also include
fastening member 280. In some cases, fastening member 280
could be a strap. In other cases, however, fastening member
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280 could be any other kind of fastening mechanism known in
the art for fastening a component of an article of footwear. For

example, 1n another embodiment, fasteming member 280
could comprise a lace.

In one embodiment, fastening member 280 comprises an
ankle strap that extends around ankle portion 246. In some
cases, first end portion 282 of fastening member 280 1s per-
manently attached at lateral side 28 of first casing 240. Sec-
ond end portion 284 of fastening member 280 may include
first fastening portion 286 that engages second fastening por-
tion 288 on medial side 28 of first casing 240. In some cases,
first fastening portion 286 and second fastening portion 288
could be corresponding sides of a hook and loop fastener
system, such as Velcro©. In other cases, however, first fas-
tening portion 286 and second fastening portion 288 could
comprise corresponding portions of any other kind of fasten-
ers including, but not limited to: buttons, snaps, zippers, inter-
locking tabs, cinching mechanisms, as well as any other
means of fastening a strap.

FI1G. 4 illustrates insert 171 1n an assembled configuration.
FIG. 4 further shows fastening member 280 in a fastened
position. In the fastening position, fastening member 280
may be disposed over tongue portion 254 of first casing 240,
as shown 1n FIG. 4.

FIG. 5 illustrates a perspective view of an embodiment of
first isert 171 placed within first outer assembly 122 to form
an article of footwear 1000. For purposes of illustration, the
portions of first insert 171 that are disposed within first outer
assembly 122 and normally hidden from view are shown 1n
phantom 1n FIG. 5. As seen 1n FIG. 5, first midsole 202 and
first insole 220 are disposed within outer sole portion 134 and
positioned to provide support to the lower surface of a foot.
Moreover, 1n some cases, perimeter portion 208 of first mid-
sole 202 provides enhanced heel support. In some cases,
perimeter portion 208 may extend into the interior cavity of
upper portion 132. In addition, as shown 1n FIG. 5, opening,
260 may be aligned with opening 138 of first outer assembly
122 when insert 171 1s inserted within outer assembly 122.

First casing 240 may be positioned to recerve the midfoot
portion of a foot. In some cases, ankle portion 246 may extend
through opening 138 of upper portion 132, as shown in FIG.
5. Also, 1n some cases, tongue portion 254 1s aligned beneath
gap 156 of fastening region 150, including both first fastening
edge 152 and second fastening edge 154. By aligning tongue
portion 254 with fastening region 150, tongue portion 254 can
help protect a foot from experiencing undesirable pressure
from fastening system 140.

To fully secure first insert 171 to a foot, fastening member
280 may be fastened around ankle portion 246. This helps to
tighten opening 260 around a foot. With first insert 171 fully
secured to a foot, a user may then use fastening system 140 to
tighten opening 138 of outer assembly 122 around the foot.
This helps to secure outer assembly 122 to the foot.

Heatable and Coolable Inserts

Traditionally therapeutic treatments have been stationary,
localized activities. For example, an athlete or other person
being treated will typically sit or lie down 1n a training room
or physical therapy office and receive the treatment. While
receiving therapeutic heat (for example, by hot pads or hot
whirlpool) or cold ({or example, by ice packs or 1ce baths), an
athlete will commonly be required to remain 1n one place. In
some cases, 1ce or heat may be applied to certain parts of the
body 1n a manner that may allow the athlete to move around
in a restricted manner. For example, 1ce bags may be strapped
to an athlete’s knees, which may allow the athlete to walk
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around gingerly. Nevertheless, hot and cold foot treatments
are typically administered to an athlete without their shoes on,
because the transfer of heat or cold to the feet 1s more effective
when directly applied to the feet, without having to conduct
through the footwear.

It 1s desirable to limit the amount of “down time” during
which a person needs to remain stationary to receive foot
treatment. In the case of athletes, 1n many cases, the athletes
have busy schedules surrounding sporting events and prac-
tices. For example, a student athlete may have class that 1s
scheduled at a time that falls directly before, after, or even
overlapping with daily practices or games. In addition, stu-
dent athletes, as well as professionals, often have rigorous
travel schedules, leaving after late evening games to make
transters to the next event. Performers, such as dancers, may
also have similar schedules following physically demanding
performances. Further, student athletes and professional ath-
letes sometimes have other commitments following sporting
events that may be difficult to keep while still maintaining a
desired treatment regimen. For example, student and profes-
sional athletes often are required to attend post-game press
coniferences. These types of post-game commitments often
interfere with the athlete’s ability to receive desired treat-
ment. Non-professional athlete adults also often exercise with
a limited amount of time available to dedicate to the activity.
For example, business professionals often prefer to workout
or participate in sporting activities in the morning belfore
work or during lunchtime at or near work. In addition, adults
often maintain schedules that are crowded with other com-
mitments and responsibilities, such as activities of their chil-
dren. There may be mimimal time in the day for adults to get
in the workout they desire, or to play 1n adult sports league
games, let alone obtain suitable therapeutic treatment before
and/or after such activities.

In view of the considerations noted above related to tight
scheduling surrounding athletic activities, 1t would be desir-
able to provide athletes with the ability to receive treatment,
particularly for the feet, while still remaiming relatively ambu-
latory. Accordingly, the present disclosure 1s directed to
embodiments of interchangeable footwear inserts, where one
of the mserts may be heatable and/or coolable. For example,
1in some exemplary embodiments, a system may include a first
pair of performance inserts, which may be configured to
provide conventional performance characteristics, such as
cushioming, responsiveness, comiort, and other properties
desired by the wearer (for example for a particular type of
athletic activity); and a second pair of therapeutic inserts,
which may be configured to be heated or cooled and then
inserted nto the footwear as replacements for the perfor-
mance iserts. Such therapeutic, heatable and/or coolable
inserts may include a high heat capacity material that may be
configured to store heat energy applied to the inserts and/or
retain temperature decreases 1n the nserts.

An exemplary system may include a pair of performance
inserts and pair of therapeutic inserts, where the therapeutic
inserts each have a form that 1s substantially similar to that of
the corresponding performance insert, in order to allow a
wearer to wear the footwear, at least casually, with the thera-
peutic msert installed. This may enable the wearer to remain
ambulatory during therapeutic (heat/cold) treatment. With
such a system, an athlete may use heated inserts prior to a
game to warm up their feet/ankles, which may help to loosen
up injured or arthritic foot/ankle joints. This may be carried
out without having to sit 1n a training room for 30 or more
minutes before the game (note also that, outside of scholastic
and professional sports, there may not even be a training room
available to provide treatment). Therefore, a busy adult or a
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traveling athlete may wear the footwear with heated inserts
while traveling en route to the game. Such self-administered
treatment may even be performed while driving oneself, at
least when using heated inserts. Similarly, an athlete may use
cooled inserts immediately following a game, for example, 1n
order to return to their desk at work after a lunch time game,
or to attend a post-game press coniference during a time when

many players are receiving treatment.

FIGS. 6 and 7 illustrate views of imsert 181. In some
embodiments, insert 181 may be heatable and/or coolable. In
a heated or cooled state, msert 181 may be used for therapeu-
tic purposes, for example, as described above regarding ath-
letics. In addition, 1n some embodiments, nsert 181 may be
used for non-therapeutic purposes, such as temperature con-
trol. For example, 1n some cases a heated insert 181 may be
used to keep the feet warm 1n cold weather conditions. In such
cases, msert 181 may be used with athletic shoes for cold
weather sports such as hockey, skiing, late-season American
football, and activities such as running or cycling that may be
performed 1n cold weather at times. In some such cases, insert
181 may be used with footwear that 1s not necessarily con-
figured for athletics, such as casual footwear, work-type foot-
wear such as work boots, and cold weather footwear, such as
hiking boots, winter boots, and other such footwear.

As shown in FIG. 6, insert 181 may be configured to
receive a foot of a wearer. Accordingly, insert may include a
casing 1005. Casing 1005 may be configured to at least par-
tially enclose a foot of a wearer. In some embodiments, casing,
1005 may partially enclose a foot of a wearer. Such embodi-
ments may have an open toe configuration, where the toes of
the wearer are exposed. Such configurations may be suitable
for situations where the therapeutic treatment 1s targeted 1n
other portions of the foot, such as the ankle. As shown 1 FIG.
6, 1n other embodiments, casing 1005 may be configured to
completely encase the foot of a wearer. In some embodi-
ments, msert 181 may be configured to cover a different
surface area of the foot than msert 171 with which insert 181
may be interchangeable.

Casing 1005 may define an opening 1008 configured to
recetve the foot ol a wearer. In addition, in some embodi-
ments, casing 1005 may also define a tongue portion 1010 and
a fastening member 1015, the fastening member 1015 being
configured to wrap around the tongue portion 1010. For
example, as shown 1n FIG. 6, fastening member 1015 may be
the same or substantially the same as fastening member 280
of insert 171 discussed above. In other embodiments, fasten-
ing member 1015 may be substantially different than fasten-
ing member 280.

As shownin FIG. 6, 1n some embodiments, fastening mem-
ber 1015 may include a strap. Such a strap may be configured
to wrap around the foot in any suitable direction. For
example, as shown 1n FIG. 6, fastening member 1015 may be
configured to wrap around insert 181 toward medial side 38 of
insert 181. In other embodiments, however, fastening mem-
ber 1015 may be configured to wrap around 1nsert 181 toward
lateral side 36, as shown 1n FIG. 7.

The free end of fastening member 1015 may be configured
to be secured to msert 181 with a suitable attachment mecha-
nism. For example, 1n some embodiments, fastening member
1015 may be closed with hook and loop fasteners. Accord-
ingly, as shown in FI1G. 7, casing 1005 may include hook and
loop fastener components 1025 and 1030.

As also shown 1n FIG. 7, casing 1005 may be formed of a
plurality of panels 1020. Panels 1020 may be joined at secams
formed 1n any suitable way, such as with stitching, welding, or
other joiming methods. Various exemplary seam configura-
tions are discussed in greater detail below.
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Panels 1020 may include upper panels 1033 that may form
an upper portion of casing 1005, which may correspond with
an upper of an article of footwear, as shown 1n FIG. 7. In
addition, panels 1020 may include a sole panel 1040. The
panel configuration shown in the accompanying figures 1s
exemplary only, and the location of seams, and arrangement
of panels 1020 may vary according to any number of design
considerations, such as cost, fit, ease of manufacture, the type
of footwear for which 1t 1s designed (for example, high top or
low top), and other factors.

FIG. 8 shows insert 181 inserted in outer assembly 122. It
1s noted that upper portion 132 of outer assembly 122 1is
shown with minimal detail 1n FIG. 8 1n order to facilitate
illustration of hidden features of insert 181, which are shown
in phantom.

Outer assembly 122 may be configured to receive the foot
ol a wearer when the foot 1s received within 1nsert 181. It
should be noted that insert 181 may be configured to be put on
the foot of a wearer before inserting 1nto outer assembly 122,
Also, msert 181 may be configured to be inserted into outer
assembly 122 to form an assembled article of footwear 1000.
Once article of footwear 1000 has been assembled in this
manner, the wearer may put the assembled article of footwear
1000 onto their foot by mserting the foot mto opening 1008,
which may be substantially aligned with opening 138 of outer
assembly 122.

In order to allow the wearer to 1nsert their foot 1nto article
of footwear 1000 with insert 181 1nstalled, fastening member
1015 may be closed after insertion mto outer assembly 122.
For example, article of footwear 1000 may be configured
such that insert 181 may be inserted into outer assembly 122
and fastening member 1015 may be left open, as shown 1n
FIG. 8. Once the wearer’s foot 1s 1inserted, fasteming member
1015 may be closed while upper portion 132 of outer assem-
bly 122 15 still loosely fitted about insert 181 and the wearer’s
foot, before laces 144 are tied. This may be facilitated by a
height differential between insert 181 and outer assembly
122. For example, 1n some embodiments, some or all of
fastening member 1015 may extend above the top edge of
outer assembly 122, which may enable closure of fastening
member 1015 with little, 1f any impedance from outer assem-
bly 122. Once fastening member 1015 1s closed, laces 144
may be tightened and tied to complete the process of putting
article of footwear 1000 onto the foot.

FIGS. 9 through 11 show several insert embodiments 1llus-
trating exemplary features of a heatable and/or coolable foot-
wear sert. F1G. 9 1s a cutaway view, showing a cross-section
of casing 1005 of insert 181. As shown 1n FIG. 9, casing 1005
may define an mner cavity configured to receive the foot of a
wearer. Casing 1005 may be formed of a casing material and
a high heat capacity material. For example, as shown 1n FIG.
9, casing 1005 may include an mner casing layer 1050 and an
outer casing layer 1055, wherein inner casing layer 1050 and
outer casing layer 10355 may define a cavity between the two
layers. Casing 1005 may also include a high heat capacity
material 1060 contained in the cavity between inner casing
layer 1050 and outer casing layer 1055.

In some embodiments, insert 181 may consist essentially
of casing 1005. While some heating/cooling footwear thera-
peutic booties have been developed, such booties have
included additional components configured to provide heat to
the insert. For example, some systems have included a bootie
with electrical heating elements and, 1n some cases, addi-
tional electronic equipment. Such systems have bulky com-
ponents that preclude 1nsertion of the bootie 1nto an article of
tootwear and/or require the bootie to be plugged 1nto a power
source. Accordingly, such systems are not ambulatory and,
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therefore, have limited applicability as compared to the
ambulatory embodiments described in the present disclosure.
Such systems may also be complicated and/or expensive to
produce. Thus, 1n some embodiments, msert 181 may consist

essentially of casing 1005, which may consist essentially of 5

casing layers 1050 and 1055 and high heat capacity material
1060.

In different embodiments, the materials utilized 1n con-
structing the casing may vary. For example, the casing layers
may be constructed of any suitable materials. In some
embodiments, the inner casing layer may be formed of a
different material than the outer casing layer. In other
embodiments, the inner casing layer may be formed of the
same material as the outer casing layer. The casing layer
materials may be selected based on a number of different
considerations, including elasticity, durability, comiort,
puncture resistance, flexibility, weight, thermal conductivity,
properties at high and/or low temperatures, and other factors.
In addition, in some embodiments, desirable casing layer
characteristics may include resistance to diffusion of gases
into the high heat capacity cavity. Further, in some embodi-
ments, a consideration for sole panel material choice may
include the forces applied to the sole panel when bearing the
weight of the wearer.

In some embodiments, exemplary casing layer materials
may include various kinds of textiles. Textiles are generally
manufactured from fibers, filaments, or yarns that are, for
example, either (a) produced directly from webs of fibers by
bonding, fusing, or interlocking to construct non-woven fab-
rics and felts or (b) formed through a mechanical manipula-
tion of yarn to produce a woven fabric. The textiles may
incorporate fibers that are arranged to impart one-directional
stretch or multi-directional stretch, and the textiles may
include coatings that form a breathable and water-resistant
barrier, for example. Examples of textile maternals that could
be used include, but are not limited to: animal textiles, such as
wools and silks, plant textiles, such as cotton, flax, and lyo-
cell, synthetic textiles such as polyester, aramid, acrylic,
nylon, spandex, olefin fiber, ingeo, lurex and carbon fibers. In
other embodiments, materials used for making a casing could
include non-woven fabrics, polymer layers, natural leathers,
synthetic leathers as well as any other materials. In one
embodiment, a casing can be at least partially made of neo-
prene. Moreover, different inserts could utilize different
materials for a casing to provide variations in elasticity, cush-
ioning and proprioception provided by a casing.

The high heat capacity material may have a specific heat

capacity suitable for storing and transierring heat and/or cold.
Some materials may be more suited for storage and transier of
heat than storage and transier of cold. Other materials may be
more suited for storage and transier of cold. Some materials
may be suited equally well for storage and transfer of heat and
cold. Accordingly, materials may be selected according to the
anticipated use of the insert. For example, inserts developed
for hiking 1n cold weather may implement a material that 1s
better suited for heat storage and transfer. In contrast, an insert
developed for a basketball player may utilize a material that 1s
better suited for storage and transfer of cold, with cold treat-
ments of sore or injured ankles (a common basketball injury)
particularly in mind.

The high heat capacity material may remain conformable
to the contours of the wearer’s foot over a broad temperature
range. In some embodiments, the high heat capacity material
may include an aggregate material. For example, in some
embodiments, the high heat capacity material may include
grains, such as wheat, buckwheat, and/or flax seed. In some
embodiments, the high heat capacity material may include
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synthetic aggregate materials. Inserts formed with aggregate
materials may be conformable 1n the manner of a bean-bag,
for example.

In some embodiments, the high heat capacity material may
be water based. Accordingly, the high heat capacity material
may have approximately the same specific heat capacity as
water. That 1s, the high heat capacity material may have a
specific heat capacity that 1s approximately 4181.3 J/(kg*deg
K) or 4.1813 J/(g*deg C.). In addition, the material may
include additives that alter the properties of water. For
example, additives may be added that alter the heat capacity
of the material, for example, by increasing the specific heat
capacity. Therefore, 1n some embodiments, the high heat
capacity material may have a specific heat capacity that 1s
higher than 4.1813 J/(g*deg C.). In other embodiments, the
high heat capacity material may have a specific heat capacity
that 1s slightly lower than 4.1813 J/(g*deg C.), for example,
due to the inclusion of other additives.

The high heat capacity material may include thickeners or
other agents. For example, thickeners may be added to
increase the viscosity of the material. Further, agents may be
added to form a gel or gel-like material. A gel or gel-like
material may be beneficial for use in the disclosed inserts, as
the gel may be well-suited to conform around the contours of
a wearer’s Toot. The gel may also maintain a set that enables
the gel to remain distributed relatively evenly within the cav-
ity between layers of the casing. This may prevent the high
heat capacity material from collecting at bottom portions of
the msert due to gravity and/or the forces exerted by walking.

In some embodiments, the material may include additives
that alter the freezing and/or boiling points of water. For
example, 1n some cases one or more additives may be
included to both lower the freezing point of the material, and
raise the boiling point of the matenal. For example, for a
water-based material, the additives may increase the boiling
point and/or lower the freezing point beyond the boiling point
and freezing point of water. This may enable the material to
maintain its consistency (for example, as anon-solid material,
such as a conformable gel or a tlowable fluid) over a wide
range of temperatures. In addition to maintaining conform-
ability of the high heat capacity matenal, altered freezing
and/or boiling points may provide greater tlexibility with
regard to the range of temperatures at which the insert may be
used and/or may increase the amount of time that the insert
can provide effective thermal treatment. For example, by
cnabling the insert to be cooled below the freezing tempera-
ture of water, a colder treatment (1or example, colder than ice,
which 1s commonly used for cold therapy) may be adminis-
tered. In addition, a material that can be cooled to a lower
temperature and still maintain its conformable consistency
may be used with a wider variety of casing matenals. For
example, a casing material that has lower thermal conductive
properties may be desirable for other characteristics, such as
moisture wicking or comfort. An insert with such a casing
material may be used for etffective cold therapy if the high
heat capacity material contained within the less conductive
casing material can be cooled to a lower temperature.

Those having ordinary skill in the art will readily recognize
suitable additives for high heat capacity materials. Further,
suitable high heat capacity gel materials are known in the field
of reusable/cold packs.

In some embodiments, the high heat capacity material may
be configured to remain 1 a non-solid phase 1n a working
temperature range from approximately 31 degrees Fahrenheit
to approximately 140 degrees Fahrenheit. For example, the
high heat capacity material may have the consistency of a gel
in this working temperature range. Temperatures of approxi-
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mately 31 degrees Fahrenheit may be readily achievable with
conventional refrigerators/freezers, or 1ce-filled coolers.
Thus, 31 degrees Fahrenheit corresponds with practically
achievable temperatures, and also corresponds with typical
ice therapy treatments. Temperatures ol approximately 140
degrees Fahrenheit correspond with the upper range of con-
ventional heat therapy treatments.

In some embodiments, the high heat capacity material may
be configured to remain 1n a non-solid phase 1n a working,
temperature range from approximately 31 degrees Fahrenheit
to approximately 99 degrees Fahrenheit. Temperatures of
approximately 99 degrees Fahrenheit correspond with tem-
peratures that a cooled msert may be heated to during wear by
a user. That 1s, the msert may be raised to, or slightly above,
human core body temperature (98.6 degrees Fahrenheit). In
some embodiments, the high heat capacity material may be
configured to remain 1n a non-solid phase up to temperatures
slightly higher than human body temperature, as tempera-
tures inside the shoe of a wearer may be slightly elevated
above body temperature. Such a material would be suited for
at least cold therapy. In some embodiments, the high heat
capacity material may be configured to remain 1n a non-solid
phase 1n a working temperature range from approximately 70
degrees Fahrenheit (approximately room temperature) to
approximately 140 degrees Fahrenheit. Such a material
would be suited for at least heat therapy.

The amount and location of the high heat capacity material
may be tailored to achieve various thermal treatment capa-
bilities. For example, a higher volume of high heat capacity
material will enable transfer of a greater amount of thermal
heat transier to or from the msert for a given use. That 1s, a
greater amount of energy may be transierred 1n the process of
cooling a heated insert back down to body temperature, and a
greater amount of energy may be transierred 1n the process of
warming a cooled insert back to body temperature if there 1s
more high heat capacity material to store the energy.

In addition, the location at which the high heat capacity
material 1s disposed 1n the msert may be selected to enable
targeted heating/cooling of one or more portions of the foot.
Selective placement of high heat capacity material may be
implemented by use of multiple casing panels. In some 1nsert
embodiments having a plurality of panels, more than one of
the plurality of panels may include the high heat capacity
maternal. In some embodiments, high heat capacity material
may be contained within one casing panel of an 1nsert but not
in other panels of the same 1nsert.

Generally, the size and shape of an 1nsert can be selected to
achieve desired footwear characteristics including support
and targeted proprioception. In addition, the panels of an
insert may be configured for targeted heating, such as around
the ankle, heel, Achilles tendon, sole, midioot region, and/or
toe region. For example, by selectively locating high heat
capacity material 1n panels covering some parts of a foot, but
not others, the insert may be configured to administer thermal
therapy 1n selected regions of the foot. This can be imple-
mented, for example, for cold therapy, to avoid discomiort to
portions of the foot that are not injured. For example, cold
therapy 1s commonly administered to treat sprained ankles,
however, other portions of the foot that do not warrant treat-
ment 1n such 1nstances, such as toes, may be sensitive to the
cold, and thus, there may be a desire to avoid subjecting such
foot portions to the cold treatment. Accordingly, 1n some,
embodiments, the insert may include high heat capacity mate-
rial only 1n areas proximate the ankle region, and not proxi-
mate the toe region.

In some embodiments, the height of the heatable/coolable
isert may correspond with a mid-cut or high-top article of
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footwear. In some cases, the msert may have a mid-cut or
high-top height, even 1f the outer assembly has a low cut
height. This may facilitate thermal transfer to or from upper
portions of the foot, such as the ankle and/or Achilles tendon
area.

Panels of casing 1005 may be joined 1n any suitable way.
As shown 1n FIG. 9, upper panels 1035 may be joined to sole
panel 1040 by a seam 1065. In some embodiments, secam
1065 may be stitched, as shown in FIG. 9. In some embodi-
ments, seam 1065 and/or other seams of casing 1005 may
form seals that contain the high heat capacity material within
casing 1005. In some embodiments, additional materials may
be used to form seams, such as adhesives, sealing materials,
and other suitable materials.

In some cases, seams may be formed by stitching, or oth-
erwise joining, a plurality of panel layers. For example, as
shown 1n FIG. 9, seam 10635 1s formed by stitching through
iner casing layer 1050 and outer casing layer 1055 of upper
panel 1035 and 1inner casing layer 1050 and outer casing layer
1055 of sole panel 1040. In some cases, seams may be formed
in an overlapping manner, for example, at abutting panel
junctions. For mnstance, seam 1070 1llustrates overlapping
panels. Such seams may be formed with stitching, adhesive,
welding, or other joining methods.

FIG. 10 shows another exemplary insert 1200. Insert 1200
may include a casing 1205, including an inner casing layer
1210, an outer casing layer 1215, and a high heat capacity
material 1220 contained between inner casing layer 1210 and
outer casing layer 1215. As shown 1n FIG. 10, inner casing
layer 1210 and outer casing layer 1215 may be configured 1n
a sock-within-a-sock (concentric) configuration. That 1is,
there may little or no fixed connection between inner casing
layer 1210 and outer casing layer 1215. This configuration
may have the advantage of a more complete encapsulation of
the foot with high heat capacity material. For example, as
shown 1n FIG. 10, a toe area of high heat capacity material
1240 may be provided, while seams such as seam 1065 1n
FIG. 9 may have a gap, albeit small, between the high heat
capacity materials in the sole panel and the upper panels.
Complete encapsulation may be beneficial, for example, 1n
winter boots, where whole foot thermal transfer 1s desired,
particularly 1n the toe region.

In some embodiments, casing seams, such as perimeter
scam 1225, may be formed using stitch-iree methods, such as
welding, or adhesives. Such seams may form seals that con-
tain the high heat capacity material within casing 1205, as
described above.

FIG. 11 1llustrates another exemplary casing configuration.
As shown 1n FIG. 11, an insert 1300 may include a casing
1305, including an 1nner casing layer 1310, an outer casing
layer 13135, and a high heat capacity material 1320 contained
within mner casing layer 1310 and outer casing layer 13135.
As further shown 1n FIG. 11, casing 1305 may include a
bladder layer 1325 disposed within the cavity between inner
casing layer 1310 and outer casing layer 1315. Bladder layer
1325 may provide a barrier to contain the high heat capacity
material within the cavity. Accordingly, seams such as seam
1330 may be provided without a fluid-tight seal. For example,
as shown 1n FIG. 11, seam 1330 may be simply closed with
stitching.

Bladder layer 13235 may be formed of materials suitable for
containing the high heat capacity matenial. Therefore, differ-
ent bladder materials may be used depending on the type of
high heat capacity material used. The bladder material may be
configured to prevent leakage of the high heat capacity mate-
rial, resist puncture and/or tearing, and, at least 1n the case of
high heat capacity materials located in sole panels, the blad-
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der layer may be configured to resist pressure created by the
weight of a wearer when being supported by the sole panel.
Further, the bladder layer may be configured such that the
combination of the bladder and the high heat capacity mate-
rial 1 the sole panel provides desired cushioning for the
wearer, at least suitable for casual wear, and possibly for more
demanding activities, such as hiking or cold weather sports.
In addition, suitable bladder materials may be resistant to
diffusion of gases and/or external moisture into the bladder.
Possible bladder materials may include ethylene vinyl alco-
hol, polyurethane, and/or other such materials. Those having,
ordinary skill in the art will recognize materials that are
suitable for use as bladder maternals according to the consid-
erations discussed above.

FIG. 12 illustrates msert 171 and msert 181 with partial
cross-sectional views 1llustrating various differences and
similarities between the two types of mserts. In some cases,
the different inserts 1 a system may be configured with
different material and/or structural features in order to tune
the 1nsert to provide predetermined footwear characteristics.
However, 1n some embodiments, the mserts may be sized to
provide similar fit. For example, in some embodiments, the
wall thicknesses of insert 171 and insert 181 may be substan-
tially stmilar. As shown 1n FIG. 12, casing 240 of insert 171
may have an upper wall 1505, which may have a first thick-
ness 1510. Casing 181 may have an upper wall 1515, which
may have a second thickness 1520. In some embodiments,
first thickness 1510 may be substantially similar to second
thickness 1520. In addition, insert 171 may include a sole
panel 1525, which may have a first sole thickness 1530, and
sole panel 1040 of insert 181 may have a second sole thick-
ness 1335.

In some embodiments, the thickness of at least some cor-
responding areas of the inserts may be substantially similar.
For example, in some embodiments, insert 171 may have a
wall thickness 1n each area of casing 240, insert 181 may have
a wall thickness 1n each area of casing 1005, and in each area
of msert 181, the wall thickness of casing 1005 may be
substantially the same as the wall thickness 1n a correspond-
ing area ol msert 171.

Since both insert 171 and second insert 181 are configured
to it 1n an outer assembly of an article of footwear, between
the outer assembly and the wearer’s foot, the substantially
similar thicknesses of upper wall 1505 and 1515 and/or the
substantially similar thicknesses of sole panels 1325 and
1040 may provide a consistent fit of the footwear when wear-
ing either of the iserts. That 1s, the article of footwear may it
similarly with either insert installed.

The consistency of fit between two mnserts may be related to
volume of the casings. For example, 1n some embodiments,
casing 240 of insert 171 may define a first volume configured
to substantially fill a void between the outer assembly and the
foot of the wearer, casing 1005 of insert 181 may have a
second volume configured to substantially fill a void between
the outer assembly and the foot of the wearer, and the first
volume and the second volume may be approximately equal.
This may provide similar fit for the article of footwear with a
performance insert and the heatable/coolable 1nsert.

In other embodiments, the wall thicknesses (and/or vol-
umes) of the two 1nserts may be different. For example, 1t may
be desirable to provide more or less space within the article of
footwear when using a heated or cooled 1nsert. For example,
it may be desired to use a tighter insert for treatment of acute
injuries to prevent and/or reduce swelling, for example, while
administering cold therapy. In other cases, such as treatment
of an athlete who 1s recovering from an 1njury, 1t may be
desirable to provide extra space within the article of footwear
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when wearing the heatable/coolable 1nsert, to provide reliet/
comiort to a wearer with a swollen foot, particularly since
injured feet can swell during the course of athletic activity. In
other cases, 1t may be desirable to provide extra space 1n
footwear when using heatable inserts to keep the feet warm 1n
cold weather by promoting blood circulation in the foot.

In some embodiments, one or more of the inserts could
incorporate various kinds of bladders and/or tfluid chambers,
for example, for cushioning. For example, as shown 1n FIG.
12, sole panel 13235 of insert 171 may include a fluid bladder
1540 defining a chamber 1545 for containing a fluid. Fluid
bladder 1540 can increase cushioning and enhance comfort
for a user. In some embodiments, sole panel 1040 may be
configured to provide cushioning and comiort, as well, for
example to at least partially replace the cushioning provided
by fluid bladder 1540.

Generally, any kind of fluid bladder and/or fluid chamber

known 1n the art could be used. Examples of fluid bladders
that may be used in embodiments that include bladder and/or
fluid chamber footwear components are disclosed in the fol-
lowing patents and patent applications: Swigart (U.S. Pat. No.
9,161,592), now U.S. patent application Ser. No. 12/938,173,
filed Nov. 2, 2010; Chao et al. (U.S. Pat. No. 8,869,430), now
U.S. patent application Ser. No. 13/049,278, filed Mar. 16,
2011; Dojan et al. (U.S. Pat. No. 8,789,294), now U.S. patent
application Ser. No. 13/049,268, filed Mar. 16, 2011; Hazen-
berg et al. (U.S. Pat. No. 9,021,720), now U.S. patent appli-
cation Ser. No. 13/049,256, filed Mar. 16, 2011; Beye et al.
(U.S. Pat. No. 8,470,113), now U.S. patent application Ser.
No. 12/778,921, filed May 12, 2010; Montfils et al. (U.S. Pat.
No. 8,464,439), now U.S. patent application Ser. No. 12/778,
909, filed May 12, 2010; Passke, et al. (U.S. Pat. No. 7,210,
249); Dojan, et al. (U.S. Pat. No. 7,409,779); Peyton (U.S.
Pat. No. 8,479,412), now U.S. patent application Ser. No.
12/630,642; Peyton (U.S. Pat. No. 8,381,418), now U.S.
patent application Ser. No. 12/777,167; Schundler (U.S. Pat.
No. 7,131,218); Schindler et al. (U.S. Pat. No. 7,388,634);
Schindler etal. (U.S. Pat. No. 7,591,919); Mitchell etal. (U.S.
Pat. No. 5,713,141); Mitchell et al. (U.S. Pat. No. 5,952,065);
Bonk et al. (U.S. Pat. No. 6,082,025); Bonk et al. (U.S. Pat.
No. 6,127,026); Bonk et al. (U.S. Pat. No. 6,013,340); Bonk
et al. (U.S. Pat. No. 6,203,868); Bonk et al. (U.S. Pat. No.
6,321,465); Rudy (U.S. Pat. No. 4,183,156); Rudy (U.S. Pat.
No. 4,219,9435); Dua et al. (U.S. Pat. No. 8,151,486), now
U.S. patent application Ser. No. 12/123,612; and Rapaport, et
al. (U.S. Pat.No. 8,241,451), now U.S. patent application Ser.
No. 12/123,646. The entirety of all of the above patents or
patent applications are hereby incorporated by reference. Fur-

thermore, the number, geometry and locations of one or more
bladders could be varied from one embodiment to another.

FIG. 13 illustrates a less complicated insert embodiment. It
will be noted that the msert shown in FIG. 13 does not include
a closure strap. Such a simplified configuration may be suit-
able for performance 1nsert 171 or heatable/coolable 1nsert
181. In such a strapless embodiment, the insert may have a
suitable amount of elasticity to facilitate putting the insert on
and taking 1t off.

FIG. 14 1llustrates a method of heat transfer between an
article of footwear and the foot of a wearer. As shown i FIG.
14, an athlete 1400 may remove performance mserts 171 and
172 from outer assemblies 122 and 124, respectively, and
replace inserts 171 and 172 with inserts 181 and 182. Before
inserting mnserts 171 and 172, athlete 1400 may transier heat
to, or from, msert 181, for example, using a heat transier
device 1405. In some embodiments, heat transfer device 1405
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may be detached from insert 181. Thus, heat may be trans-
ferred to or from 1nserts 171 and 172 via thermal convection,
conduction, or radiation.

In FIG. 14, heat transier device 1405 1s 1llustrated as an
clectrical cooling device or heating device. For example, heat
transier device 1405 could be cooling device, such as a refrig-
erator or ireezer, or a heating device, such as a microwave
oven or conventional oven. Other heating or cooling devices
that are detached from the inserts may be suitable for warm-
ing or cooling the inserts, and such devices may be powered
by any suitable type of power, including electricity, gas, or
other types of power sources. Further, in some embodiments,
the 1nserts may be cooled simply by placing the insert in a
cooler filled with 1ce.

It will be noted that, 1n some cases, a wearer may choose to
wear only one heatable/coolable insert at a time. For example,
if only one of the wearer’s feet 1s injured, the wearer may
choose to use only the heatable/coolable msert corresponding
with the mnjured foot, as the other foot may not warrant treat-
ment. Also, in some embodiments, a kit may include multiple
different heatable/coolable inserts. For example, a kit may
include a pair of performance inserts, a pair of full-foot heat-
able/coolable inserts with a high heat capacity material that
substantially entirely encapsulate the foot, and a pair of ankle
heatable/coolable inserts that contain high heat capacity
material only in the ankle region of the insert.

Although the disclosed embodiments 1llustrate an inter-
changeable insert system with two different inserts, other
embodiments could incorporate a different number of 1nserts.
For example, 1n some embodiments, three or more inserts
could be used, where each insert 1s configured to provide
different footwear characteristics. In still other embodiments,
a single msert could be used with an outer assembly. In such
embodiments, the msert may be configured to be worn with
the outer assembly on a regular basis even when the insert has
not been heated or cooled. For example, such an insert may be
configured with performance characteristics of normal wear,
including athletic activities and/or casual wear, and may have
the additional capability of being heated and/or cooled in
order to provide further benefits.

The description provided above 1s intended to illustrate
some possible combinations of various features associated
with an interchangeable 1nsert system. Those skilled in the art
will understand, however, that within each embodiment,
some features may be optional. Moreover, different features
discussed 1n different embodiments could be combined 1n
still other embodiments and would still fall within the scope
of the attached claims. Some features could be used indepen-
dently in some embodiments, while still other features could
be combined 1n various different ways 1n still other embodi-
ments.

While wvarious embodiments have been described, the
description 1s intended to be exemplary, rather than limiting
and 1t will be apparent to those of ordinary skill 1n the art that
many more embodiments and implementations are possible
that are within the scope of the embodiments. Accordingly,
the embodiments are not to be restricted except 1n light of the
attached claims and their equivalents. Also, various modifi-
cations and changes may be made within the scope of the
attached claims.

What 1s claimed 1s:

1. A footwear system, comprising:

a first msert including a first casing designed to receive a

foot of a wearer:

a second 1nsert designed to recerve the foot of the wearer,

the second insert including a second casing configured
to enclose the foot of the wearer, the second casing
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including a casing material and a high heat capacity
material that 1s configured to remain in a non-solid phase
in a working temperature range from approximately 31
degrees Fahrenheit to approximately 99 degrees Fahr-
enheit; and

an outer assembly including an upper portion and an outer

sole portion, the outer assembly designed to receive the
foot of the wearer while wearing one of the first insert
and the second 1nsert;

wherein the first insert 1s formed completely of one or more

materials that are solid in the working temperature
range;

wherein the first isert and the second insert are inter-

changeable such that the outer assembly 1s designed to:

receive the foot of the wearer when the foot 1s recerved
within the first insert; and

receive the foot of the wearer when the foot 1s received
within the second insert;

wherein substantially all of the first insert 1s formed by a

first plurality of areas;

wherein the second nsert 1s formed, at least 1n part, by a

second plurality of areas that correspond with the first
plurality of areas;
wherein, 1n each area of the first plurality of areas, the first
insert has a wall thickness that 1s substantially the same
as a wall thickness of the second 1nsert 1n an area of the
second plurality of areas that corresponds with the area
of the first plurality of areas of the first insert; and

wherein the second insert 1s configured to completely
enclose the foot of the wearer 1n order to provide com-
plete encapsulation of the wearer’s foot with high heat
capacity material.

2. The footwear system of claim 1, wherein the second
casing 1s formed of a plurality of panels.

3. The footwear system of claim 2, wherein each of the
plurality of panels include the high heat capacity matenal.

4. The footwear system of claim 1, wherein the outer
assembly has a low cut shoe height and the second 1nsert has
a mid-cut or high-top shoe height.

5. The footwear system of claim 1, wherein the high heat
capacity material 1s further configured to remain 1n a non-
solid phase from approximately 99 degrees Fahrenheit to
approximately 140 degrees Fahrenheit.

6. The footwear system of claim 1, wherein the high heat
capacity material has the consistency of a conformable gel or
a flowable tfluid 1n the working temperature range.

7. The footwear system of claim 1, wherein the second
casing of the second 1nsert includes a first layer formed of the
casing material and a second layer formed of the casing
materal, the first layer and the second layer defiming a cavity
therebetween, the cavity contaiming the high heat capacity
material.

8. The footwear system of claim 7, further including a
bladder layer disposed within the cavity, the bladder layer
providing a barrier to contain the high heat capacity material
within the cavity.

9. The footwear system of claim 1, wherein the second
casing defines a tongue portion and a fastening member, the
fastening member being configured to wrap around the
tongue portion.

10. A footwear system, comprising:

a first insert including a first casing configured to at least

partially enclose a foot of a wearer;

wherein the first insert 1s formed completely of one or more

materials that are solid 1n a working temperature range
from approximately 31 degrees Fahrenheit to approxi-
mately 99 degrees Fahrenheit;
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a second 1nsert mcluding a second casing configured to
enclose the foot of the wearer, the second casing includ-
ing a casing material and a high heat capacity material
that 1s configured to remain 1n a non-solid phase 1n the
working temperature range;

an outer assembly 1including an upper portion and an outer
sole portion, the outer assembly designed to recerve the
foot of the wearer while wearing one of the first insert
and the second 1nsert;

wherein the first mnsert and the second insert are inter-
changeable such that the outer assembly 1s designed to:
receive the foot of the wearer when the foot 1s recerved

within the first insert; and
receive the foot of the wearer when the foot 1s recerved
within the second 1nsert:

wherein the first casing has a first volume configured to
substantially fill a void between the outer assembly and
the foot of the wearer, wherein the second casing has a
second volume configured to substantially fill the void
between the outer assembly and the foot of the wearer,
wherein the first volume and the second volume are
approximately equal;

wherein the second insert 1s configured to completely
enclose the foot of the wearer in order to provide com-
plete encapsulation of the wearer’s foot with high heat
capacity material; and

wherein the first insert 1s formed completely of one or more
materials that are solid in the working temperature
range.

11. The footwear system of claim 1, wherein the high heat
capacity material 1s further configured to remain 1n a non-
solid phase from approximately 99 degrees Fahrenheit to
approximately 140 degrees Fahrenheit.

12. The system of claim 10, wherein substantially all of the
first 1insert 1s formed by a first plurality of areas;

wherein the second insert 1s formed, at least in part, by a
second plurality of areas that correspond with the first
plurality of areas; and

wherein, 1n each area of the first plurality of areas, the first
insert has a wall thickness that 1s substantially the same
as a wall thickness of the second insert 1n an area of the
second plurality of areas that corresponds with the area
of the first plurality of areas of the first insert.

13. The system of claim 10, wherein the second casing
defines a tongue portion and a fastening member, the fasten-
ing member being configured to wrap around the tongue
portion.

14. The system of claim 10, wherein the high heat capacity
material 1s contained within the casing material of the second
casing of the second 1nsert.

15. The system of claim 14, wherein the second casing
includes a first layer formed of the casing material and a
second layer formed of the casing material, the first layer and
the second layer defining a cavity therebetween, the cavity
containing the high heat capacity materal.

16. The system of claim 135, further including a bladder
layer disposed within the cavity, the bladder layer providing a
barrier to contain the high heat capacity material within the
cavity.

17. The system kat of claim 10, wherein the second casing
1s formed of a plurality of panels; wherein each of the plural-
ity of panels include the high heat capacity material.

18. The system of claim 10, wherein the outer assembly has
a low cut shoe height and the second insert has a mid-cut shoe
height.
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19. The system of claim 10, wherein the outer assembly has
alow cut shoe height and the second 1nsert has a high-top shoe
height.

20. The system of claim 10, wherein the first insert 1s
configured to cover a different surface area of the foot than the
second 1nsert.

21. A method of heat transfer between an article of foot-
wear and the foot of a wearer, comprising:

providing a first insert configured to receive the foot of the

wearer and formed completely of one or more materials
that are solid 1n a working temperature range from
approximately 31 degrees Fahrenheit to approximately
99 degrees Fahrenheit;

providing a second insert that 1s interchangeable with the

first 1nsert;

providing an outer assembly including an upper portion

and an outer sole portion, the outer assembly designed to
receive the foot of the wearer while wearing one of the
first insert and the second insert;

wherein the first insert 1s provided within the outer assem-

bly, the first insert including a first casing designed to
receive the foot of the wearer while disposed within the
outer assembly;

removing the first insert from the outer assembly;

transierring heat to, or from, the second 1nsert using a heat

transfer device that 1s detached from the second insert,
wherein the second 1nsert 1s designed to receive the foot
of the wearer while disposed within the outer assembly,
and wherein the second 1nsert includes a second casing
configured to at least partially enclose the foot of the
wearer, the second casing including a casing material
and a high heat capacity material that 1s configured to
remain 11 a non-solid phase in the working temperature
range;

wherein the second insert 1s configured to completely

enclose the foot of the wearer in order to provide com-
plete encapsulation of the wearer’s foot with high heat
capacity material;

inserting the second insert into the outer assembly; and

inserting the foot mto the second insert while the second

isert 1s disposed 1nside the outer assembly.

22. The method of claim 21, wherein the heat transfer
device includes a microwave oven.
23. The method of claim 21, wherein the heat transfer
device includes a refrigerator or freezer.
24. The method of claim 21, wherein the first casing defines
a first volume configured to substantially fill a void between
the outer assembly and the foot of the wearer, wherein the
second casing has a second volume configured to substan-
tially 111l a void between the outer assembly and the foot of the
wearer, wherein the first volume and the second volume are
approximately equal.
25. The method of claim 21, wherein substantially all of the
first insert 1s formed by a first plurality of areas;
wherein the second insert 1s formed, at least in part, by a
second plurality of areas that correspond with the first
plurality of areas; and
wherein, 1n each area of the first plurality of areas, the first
insert has a wall thickness that 1s substantially the same
as a wall thickness of the second insert 1n an area of the

second plurality of areas that corresponds with the area
of the first plurality of areas of the first insert.
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